where a Ranvier's node to be examined was dipped.
The distal pool was as a rule replaced with 3% urethaneRinger solution after recording of normal binodal action currents. The solutions were changed by pipette, and replaced several times to obtain the desired environmental solution.
All the metals used were divalent chloride compounds. To make the test solution of p-chloromercuribenzoic acid or ph enylmercuric acetate, its suitable amount was at first dissolved in alkali Ringer solution and then the solution was diluted to the desired concentrations.
If necessary, pH of the test solution was adjusted to 6.8.
RESULTS
Effect of some oxidizing agents on Ranvier's node As oxidizing agents, sodium iodide, sodium ferricyanide, hydrogen peroxide, cystine and p-quinone were applied to single nerve fibres and their effects on the rheobase and the mononodal action current were observed. Among them, sodium iodide and sodium ferricyanide at higher concentrations (10-3-10-2 M) caused increase in the rheobase and decrease in the spike height of action current, while they produced no change in the temporal course of action current.
Cystine (10-3 M) caused likewise considerable deterioration, and sometimes prolonged only slightly the duration of action current. However, it hardly dissolves in Ringer solution and so the authors could not study the action of high concentrated cystine.
On the other hand, hydrogen peroxide and p-quinone produced remarkable change in the repolarization phase of action current.
The effect of hydrogen peroxide was observed only at very high concentrations (higher than 2%) and characterized with progressive development. Fig. 1 shows changes in the shape and duration of mononodal action currents as they developed after the application of 3% hydrogen peroxide. Within a few minutes after application, the repolarization process in the action current was started gradually to delay.
This change became more prominent with time and the duration of action current amounted to a few hundredths of second after scores of minutes.
In action currents modified by the agent, both the rising phase and the initial phase of repolarization were almost unchanged, but they were followed by a gradually falling part ( plateau) which in turn ended in a last steep phase of repolarization.
The plateau formation by high hydrogen peroxide was at first not accompanied with changes in the rheobase or the threshold.
However On the contrary, p-quinone produced plateau in the action current at relatively low concentrations (10-1-10-3 m). But, it caused at the same time striking decrease both the rheobase (usually about 20 mV) and in the magnitude of spike height ( fig. 3 ). These decreases were corrected by an anelectrotonic current, although the anelectrotonus enough to compensate the decrease in rheobase was insufficient to produce complete recovery in the spike height. On the other hand, the plateau did not disappear under anelectrotonus, but it became more prominent. Effect of some divalent metallic ions The plateau in the falling phase of action current was easily formed under the action of some divalent metallic ions, such as nickel, cobalt, zinc, iron, cadmium and copper. However, manganose, mercuric, lead and chrome divalent ions did not cause any appreciable effect on the temporal course of action current.
The effect of the plateau forming divalent metallic ions appeared promptly and reached an equilibrium within a few seconds in a completely exposed Ranvier's node. But, in a Ranvier's node covered with connective tissues and other crushed fibres, it took a few minutes to arrive at an equilibrium.
After their effects appeared once in full strengths, they were maintained unchanged for a few hours. The effects of all the plateau forming metallic ions on the Ranvier's node were very easily corrected on the addition of cysteine: that is, the increase in rheobase and plateau in the action current disappeared promptly and completely ( fig. 5 ).
Within limits, the duration of the plateau was prolonged with increase in their concentrations, but high concentrations of the agents rather curtailed the plateau.
The optimal concentration for plateau formation by cadmium, cobalt and nickel ions was about 10-3 M (cf. fig. 4 
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DISCUSSION
Among the oxidizing reagents of sulphydryl groups, simple oxidizing agents could not produce any change in the shape of action current, although in the plateau formation by hydrogen peroxide of high concentrations, its oxidizing potency seemed to be somewhat favourable to it. On the other hand, p-quinone which is not a simple oxidizing agent, but combines with sulphydryl groups (cf. Barron, 1951 ) had a considerable plateau forming action. Among more specific sulphydryl blocking agents phenylmercuric acetate had a weak plateau forming action, and p-chloromercuribenzoic acid had not such an action.
As a consequence, the combination with sulphydryl groups is a necessary, but not enough condition for plateau formation. The plateau formation by divalent transition metals was we believed, due to their ability to combine with sulphydryl groups on the following grounds: (1) complete recovery by the addition of cysteine, and (2) competitive inhibition by p-chloromercuribenzoic acid. As it is widely recognized that some transition metals have specific affinity to sulphydryl groups in various enzyme-proteins, especially in polypeptidase-proteins (cf. Smith, 1951) , it should be not so surprising that plateau is produced by transition metals, but not by heavy metals, such as lead or mercury.
We assumed at first that the excellency of some metals in the plateau formation was due to -S-Me-S-(Me represents divalent metals) linkage (Takahashi et al., 1958).
However, the fact that all the plateau forming metals belong to the transition element and there are sharp differences in their abili-plateau forming action reached quickly an equilibrium and remained constant for a few hours.
Cysteine recovery was prompt and complete in all the cases. 5. The plateau forming strength varied only slightly between Fe, Cu, Zn and Cd. But, Co was about five-fold and Ni about eighteen-fold more powerful than the formers.
6. Within some limit, the duration of plateau was more prolonged with increasing the concentration of Cd, Co and Ni. However, beyond this limit, the plateau was rather curtailed.
Their optimal concentration for plateau formation was about 10-3 mole.
7. The plateau formation with divalent metals was competitively inhibited by p-chloromercuribenzoic acid which by itself affected hardly single nerve fibres.
8. Phenylmercuric acetate produced appreciable depolarization and sometimes plateau.
Cysteine recovery in its plateau formation was partial. 9. All the plateau forming metals were found to belong to the transition element. Not all the heavy metals had a plateau forming action.
10. It is concluded that the repolarization phase of action potential can be delayed most effectively by the -S-Me-S-linkage (Me represents divalent transition metals) in the plasma membrane of the Ranvier's node. And, the possible mechanism in which the difference in the plateau forming strength between each transition metal may be brought about, is briefly discussed.
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